The role of central muscarinic and nicotinic receptors in the regulation of sodium and potassium renal excretion.
The effect of intraseptal injection of carbachol and nicotine on urinary output of Na+ and K+ in untreated rats as well as in animals pretreated with locally injected atropine, hexamethonium, dibenamine and propranolol was studied in order to evaluate the relative role played by central muscarinic and nicotinic receptors in the regulation of salt and water renal excretion. The injection of 30-250 nmol of nicotine into the medial septal area caused a dose-dependent increase in Na+ and K+ urinary output whereas urine volume was little affected. The effect of 30 nmol of nicotine was blocked by pretreatment with 100 nmol of hexamethonium. In addition, pretreatment with 5 nmol of either hexamethonium or atropine partially antagonized the natriuretic and kaliuretic effect of 1 nmol of carbachol. Also the alpha-blocking agent, dibenamine (150 nmol) antagonized, while the beta-blocker, propranolol (100 nmol) significantly enhanced the effect of carbachol. Propranolol (100 nmol) alone caused a small, but significant increase in Na+ and K+ renal excretion. These results indicate that stimulation of both muscarinic and nicotinic receptors in the septal area, as caused by carbachol, elicits increased disposition of Na+ and K+ by the kidneys. Also, part of the effects of carbachol appear to be mediated by the release of endogenous catecholamines, acting on central alpha receptors to increase Na+ and K+ urinary excretion. On the other hand, simultaneous activation of beta-receptors by the released amines would partially inhibit this effect.